THE RARER ELEMENTS.
VI.
TITANIUM AND  GERMANIUM.
i. What are the chief mineral sources of the element Ti? 2. In what
animal and vegetable products has Ti been found? 3. Give two methods.
for the extraction from a mineral source. 4. Discuss the preparation
and properties of the element. 5. Show how compounds of the con-
dition of oxidation represented by the oxides Ti203 and Ti03 may be:
obtained from Ti02. 6. How are ortho- and metatitanic acids formed?
7. What happens (a) when a solution of Ti(S04)2 is treated with NaJHPO*?
(&) When H202 is added before the Na2HP04? (c) When Na2S03 is added
after H202 and NaJIPCU? 8. Discuss the color tests for Ti. 9. What-
happens when a solution of TiCU is shaken with ether? 10. Name the
chief commercial applications of Ti. n. What led Winkler to the dis-
covery of Ge? 12. What are the chief .mineral sources of the element.
Ge? 13. Give briefly the method of extraction. 14. Give symbols for
some of the chief compounds. 15. Discuss similarities between Ge and.
C, Si, and Sn.
VII.
VANADIUM, NIOBIUM AND TANTALUM.
i. What are the chief mineral sources of V? 2. How would you
obtain ammonium vanadate from vanadinite? 3. Discuss the formation'
of sodium vanadate from carnotite (V02)2K2V208. 4. How may V20fi
be obtained from ammonium vanadate? 5. Give symbols for the ortho-,
meta- and pyrovanadates. 6. Discuss the preparation and properties
of the vanadates of Ag, Pb and Ba. 7. Give symbols for the oxides
of V and discuss their acidic and basic character. 8. Show how com-
pounds of VaOs may be reduced, and how compounds of V2C>4 may be
oxidized. 9. What happens when an alkaline solution of a vanadate
is saturated with HaS? 10. What are some of the important commercial
applications of the element V and of its compounds? 11. Name the chief
mineral sources of the elements Nb and Ta. 12. Discuss the decom-
position of Nb and Ta minerals by potassium bisulphate. 13. Taking,
the symbol (Fe,Mn)(Nb,Ta)2Oe as that of columbite, discuss with
equations the extraction of Nb and Ta. 14. Discuss the preparation
and properties of the elements. 15. Show how by the action of KOH
upon Nb2Og potassium hexaniobate may be formed, and how by the
action of KOH upon Ta^Os a hexatantalate and a metatantalate may be=
obtained. 16. Discuss any differences between the elements Nb and Ta.